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TITLE: Work done by technological laboratories in plants 
SOURCE: Stanki i instrument, no. 2, 1966, 20-22 


TOPIC TAGS: machine tool, metalworking machinery, lathe, grinding, boring machine, 
roller bearing, permanent magnet material 


ABSTRACT: The author discusses work done by the technological jaboratories of machine 
tool building plants in improving the quality, reliability and durability of metal- 
working machines and striving for more efficient machining and assembly operations. 
Several examples are given. The technological laboratory of the "Krasn, roletariy" 
Plant has developed a process fdr lapping cylindrical roller bearings of spindles for 
precision screw cutting ‘tathes.) \GOI paste is used for lapping. Experimental work on 
lapping rollers for grinder earing races is in progress at the laboratory of the 
Plant im. Il'ich. A complex ethod for balancing chucks of precision screw cutting —— 
lathes has been developed at the laboratory of the "krasnyy proletariy” Plant. The 
technological laboratory of the Milling Machine Plant im. Kirov hes worked out a metho 
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for replacing manual lapping of external surfaces by precis on grinding. Experimental 
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L 37225-66 : 
» {ACC NR: AP6018269 of | 
grinding with EB16SM2, EB12SM2 and EB25SM grinding discs shows that precision grinding | 
can replace manual lapping. This can be done only if certain conditions are satisfied. 
These conditions are fully discussed. Work has been done to increase precision and 
reduce production time in making steel friction discs at the laboratory of the Minsk 
Transfer Machine Plant. The Laboratory of the Plant im. Sedin has developed 4 method 
for transferring the process of boring holes in frame members from horizontal boring 
machines to radial boring machines.uThe work of other laboratories is described, 
dealing with such subjects as develo ent and use of attachments with permanent mag- 
nets, determining the efficiency of using coolants, and others. Orig. art. has: 1 


figure. 
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machines 
PERIODICAL: Svarochnoye proizvodstvo, n- 6» 1962 37 - 3 


Tats To eliminate deficiencies occurring in the use of conventional 
songs oot welding Light alloys, such as Labor-consuming operation, overheating 

of contacts, pocr quality of welds, the authors have developed a new design of 

tongs for welding light and copper alloys, 0.8 - 1.5 mm thick, The tongs con- 

sist of two B95 AT (VO5AT) arms. Te electrodes are fixed in holders and are 
water-cooled. The maximum operational path of the upper electrode is 200 mm, In 

one minute 20 spot-welds can be produced. The tongs can be easily mounted on _ 
MIPT and MIIP type welders. Conditions for spot welding DIQAT are given below. 


There are 2 figures and 1 table. 
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TITLE; Nondestructive testing of the fused zone of welded titanium alloy joints 


SOURCE: Avtomaticheskaya svarka, no 11, 1965, pp 48-51 


TOPIC TAGS: titanium alloy, nondestructive testing, weld evaluation, trace analysis, 
radiography/OT4 titanium alloy, VTl titanium alloy iA 

ABSTRACT: For an overwhelming majority of eeracancbvarded structural materials the 
physical properties of the fused zone (e.g. x-ray attenuation factor, propagation 
rate of ultrasonic vibrations, ferromagnetic characteristics, etc.) of the weld 
nugget and the base metal are virtually identical. Hence, the known defectoscopic 
methods cannot effectively be used to determine the boundary of the fused zone, i.e. 
the spot diameter (in spot welding)or the seam width (in seam welding); they merely 
make it possible to detect cracks, pores and other, generally secondary, characteris- 
tics of the welded joints, without detecting the presence or absence of the principal 
and most dangerous defect -- poor penetration. In this connection the authors de- 
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scribe a newly developed nondestructive testing method, based iia artificial 
magnification of the difference between the/physical properties Me the fused zone and 
those of the surrounding metal by means of, the prior addition of a metallic tracer 


(MT) which interacts with the molten metal of the weld pool and thys alterg/ e.g. the 
overall light-and-shadow contrast picture of the welded joint on ihe raat am. This 
idea was tested out with positive results on welded joints of OT4land VTl titanium 
alloys for which the MT used were metals with a high x-ray attenuation factor and a 
much higher m.p. than that of Ti -- W, Mo, Ta, Nb, and particularly Zr. These metals 
can be applied in various ways: by deposition in the form of a powder or foil, etc., 
and, despite their higher melting points (compared with Ti) they satisfactorily melt 
and uniformly dissolve in the weld pool, thus assuring a reliable and simple non- 
destructive inspection of the dimensions of the fused zone of spot- and seam-welded 
joints. Orig. art. has: 7 figures, 1 table. 
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: INVENTOR: ‘Orlov, B. D.; Dmitriyeva, G. M.; Vaks, I. A. 


- +? ORG: None 


TITLE: A metallic indicator for inspection of resistance welding. Class 42, No. 
183463 


WOURCE: Izobreteniya, promyshlennyye obraztsy, tovarnyye znaki, no. 13, 1966, -100 
TOPIC TAGS: weld evaluation, x ray analysis, metal powdez’, zirconium, niobium 


‘ABSTRACT: This Author's Certificate introduces a metallic indicator for inspcetion 
of resistance welding. This indicator is used in combination with x-ray analysis to 
check for incomplete melting and to determine the dimensions of the weld zone in spot 
and roll joints of parts made from titanium alloys without destroying them. ‘The ma- 
terial is designed for improving quality control while simultaneously maintaining tie 
strength of the welded joint by using industrial zirconium powder or a powdered alloy 
of 75% niobium with 25% zirconium. This powder is added to the weld zone in quanti- 
ties of 0.5-1.5% of the molten core at each point. 
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Aesthetics in technology; 4 bibliography JEstotika v ; 
ahem mnent ukazatel’. Sost. I.V.Ivanova 4 V.V.Toropkov. 

Pod red. 1.A.Vaks. Leningrad, 1962. 34 Pe (MIRA 15:11) 


1. Leningradskiy dor. nauchno-tekhnicheskoy propagandy. Nauchno= 
tekhnicheskaya biblioteka. 
(Bibliography--Factories—Lighting) 
(Bibliography~—Color-—Physiological effect) 
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LUVISHIS, L.A., kand, tekhn. nauk VAKS, L.M., inzh, 


Laboratory method for determining the shrinkage of woolen and 
blended wool fabrics after soaking in water, Nauch.-issl,. 
trudy TONIIShersti no.17:134-138 '62. (MIRA 17312) 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001858410019-4" 


"APPROVED FOR RELEASE: et lol och CIA-RDP86-00513R001858410019-4 


baer XH SEDAS, mate eS VEAL Rea SSeS AA at fencer aaa 


VAKS, MeAo (Moskva) 
eee a Apt, delo 3 
MLRA 7:6) 


Activities of a plant producing galenic i laa 
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1, DMrektor farnataevticheskoy fabriki. 
(DRUG INDUSTRY, 
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3/079/60/030/007/003/020 


B001/B063 
AUTHORS: Seryakov, Go Ve; Vaks, S, A, Sidorina, Le 8S. 
nn en 
TITLEs Study of the Phase Equilibria "Liquid - Vapor" in Systems 


Formed by Picle\With Acid Chlorides of Mono- and Trichloro- 
acetic acids 


PERIODICAL: Zhurnal obshchey khimii, 1960, Wolo 30, Noe 1, Pp 2130-2133 
TEXT: According to data of various publications acid chlorides of chloro- 


acetic acids may be present in commercial Ticl, obtained by the chlorination 


of oxides in the presence of coal (Refs. 1,2). In,the paper under ab- 
straction, the authors study the phase equilibrial"liquid - vapor” in the 
binary systems TiCl), - CH,C1CO0C1 and TiCl, - C1 ,C0CL in order to de- 


termine the effect of rectification used in purifying Ticl, from these 


admixtures. At the same time, the authors determined the vapor pressures | 
of mono- and trichloroacetyl chlorides,\as well as of titanium tetra- 
chloride at various temperatures. The acid chlorides of mono- and 
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Study of the Phase Equilibria "Liquid - Vapor" s/079/60/030/007/003/020 
in Systems Formed by TiCl, with Acid Chlorides B001/B063 


of Mono- and Trichloroacetic Acids 


trichloroacetic acids were prepared by reacting thionyl chloride with the 
corresponding chloroacetic acids. The acid chlorides obtained were 

rectified twice. In the further course of their work, the authors made use 
of the fractions boiling within +0.1° at constant temperature. Pure TiCl, 


was obtained from the commercial product by a double rectification. In the 
first rectification, this pure TiCl, was liberated from vanadium by means 


of copper chips. The fraction of Til, which distilled off at constant Y 


— 


temperature, Was subjected to the second rectification. The fraction, 
which distilled at constant temperature, was finally used. The products 
purified in this way are colorless liquids. The boiling temperatures of 
TACL ys CH,C1coci, ce1,Cocl amounted to 136.5°, 406°, 116.1° at a pressure 


of 760 torr. The phase equilibria "Viquid - vapor" and the vapor pressure 
determination of the pure components were studied by a method devised by 
L. Ae Nisel'son and G. Vo Seryakov (Ref. 3)- The boiling points of 


TiC), cH,c1cocl, cc1,C0c1 are tabulated in Table 1, and illustrated in 
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Study of the Phase Equilibria "Liquid - Vapor" 3/079/60/030/007/ 003/020 
in Systems Formed by Ticl, With Acid Chlorides B001/B063 


of Mono- and Trichloroacetic Acids 


the coordinates log Py, 1/t in Pig. 1; they fit the data of Refe 4- The 

vapor pressures of the compounds examined in the above temperature range 

are represented by equations. Experimental data for the "liquid-vapor" 
equilibrium in the above systems are given in Table 2 and in the diagrams 

of Figs. 2,3. The relative volatilities were determined from these data, 

and the diagrams (Fig. 4) for the relative volatility and liquid com- vie 
position are constructed. The system TiCl, - CH,C1c0cl differs markedly 


from the ideal one. This system apparently contains an azeotropio mixture 
(87% cH,C1C0C1) and boils at 105°. The system TiCl, - cc1,cocl, on the 


contrary; practically coincides with the ideal one. There are 4 figures, 
2 tables, and 4 references: 1 Soviet and 1 German. 


ASSOCIATION: Nauchno-issledovatel' skiy i proyektnyy institut redko- 
metallicheskoy pronyshlennosti (Scientific Research and 
Planning Institute for Industrial Rare Metals 


SUBMITTED: June 10, 1959 
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SERYAKOV, G.V.3 VAKS, S.A.; GOLOVANOV, I.M. 


Determination of the total carbon content of titanium 
tetrachloride. Titan i ego splavy no.5:201-204: 161, (MIRA 15:2) 
(Titanium chloride—Analysis) 
(Carbon—-Analysis) 
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SERYAKOV, G.V.; VAKS,S.4.; SIDORINA, L.S. 
Investigating vapor-liquid phase equilibrium in systems formed 
by titanium tetrachloride with chioranhydride of mono- and 
trichloroacetic acids. Titan i ego splavy no.5:220-224 '61. 
(MIRA 15:2) 


(Vapor-Liquid equilibrium) 
(Titaniun compounds ) 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001858410019-4" 


"APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86- pee eee eure. 4 
ce eek salle k 2 eS 


HEU ATS AH i Sia ie Pisa ee AES es Sg ena ita Heres 


3/078/61/006/003/022/G2z2 
B121/B208 


AUTHORS: Nake, S.. Acs Seryakov, G. V., Nisel'son, L. As, 
Sidorina, L. S. 


TITLE: Liquid-vapor equilibrium in systems formed from the tetra- 
chlorides of titanium, silicon, and carbon 


PERIODICAL: Zhurnal neorganicheskoy khimii, v. 6, no. 3, 1961, 756-758 


systens TiCl, - SiCl,; meh - CCl ys and ccl, - Sicl, was studied 


refractometrically at 20°C. The tetrachlorides had been purified by 
distillation, and the titanium and silicon chlorides also chemically. 
Data on the liquid-vapor equilibrium in the systems TiCl, - Ssicl, 9 


TiCl, - CCl ys and CCl, - Sicl, at 760 mm Hg are summarized in a table. 
The refractive index in the systems TiCly - CCl, and TiCl, - 5icl, 


was found to be a linear function of the composition. In the system 


TEXT; The equilibrium between liquid and vapor (at 760 mm Hg) in the / 
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Liquid-vapor equilibrium... 3/078/61/006/003/022/022 
B121/B2 08 
TiCl, - sicl,, a negative deviation from Raoult's law was found on the J 
side of the lower-boiling component. The system TiCl) - col, is nearly 
ideal, while the gystem cel, - Sicl, distinotly differs from the ideal 


state with respect to the course of the interface between liquid and 
vapor. There are 4 figures, 1 table, and 3 references: 1 Soviet-bloc 
and 2? non-Soviet-bloc. 


SUBMITTED: August 2, 1960 
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4 uctesca TICh, — SiCh, (DCuctema TiCl, — CCle 4)Cucrema CC1, -— SICI, 


(core HANG meputantie Gronepmanne Q legend to the Table: 
Sich. Mon. % CCl, Mom. % SICl, won. % 1 aw 1) system; 


f 2) content, mole%; 

@) in liquid phase; 
: b) in vapor phase; 

3) relative fugacity. 
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Yake,. Vo Gs» Totter: B.. b- gov /56-35-1-30/59 
TITLE: on the Te +V¥ + WW Decay (oTve + +yr-raspade) 
PERIODICAL: zhurnal eksperimental 'noy i teoreticheskoy fiziki, 1958, 

Vol. 35, Nr 1, PP» 221-227 (USSR) 
ABSTRACT: Gell-Mann and Feynman (Ref 1) suggested a scheme of universal 


weak interaction in which the interaction of nucleons with 


the electron-neutrino field is 
torial and axially-vectorial variants. 


described by means of vec- 
Proceeding from the 


Hamiltonian developed for this case by Gell-Menn and Feynman, 


the authors investigated T*—e* +Y + 


decay. On the assump- 


tion that direct interaction exists petween W-mesons and the 


electron-neutrino 
tween the probability 
tion and the probabil 
fined. For the ratio 

decay 17 e +V + y an 


: Vv 
tained, for Waty y 


field in the vector theory, the ratio be- 
of decay of the process under 
ity of T°-y2y-decay can 
between the total probability for 
a that of Tamw+y - 


a5.10- 


investiga- 
be exactly de- 
the 
-decay 5.10 is ob- 
10, VraA 

Vin y and Wary e + ip) may 
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On thet Pe +V +7 Decay sov/56-35-1~30/59 
a6.1078, Finally, expressions are derived for the angular- 
and energy distribution of electrons and quanta. In conclu- 
sion the authors thank I.Yu. Kobzarev and L.B. Okun' for 
their valuable discussions. 

There are 2 figures, 1 table, and 8 references, 2 of which 
are Soviet. 


SUBMITTED: February 20, 1958 
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21(1), 24(5) 
AUTHOR: yaks, V. Ge 307/56-36-6-36/66 
SR al Z 

TITLE: Radiative Deviations From the Coulomb Law at Small Distances 
(Radiatsionnyye otkloneniya ot zakona Kulona na malykh 
rasstoyaniyakh) 

PERIODICAL: Zhurnal eksperimental’noy 4 teoreticheskoy fiziki, 1959, Vol 36, 
Nr 6, pp 1862 - 1889 (USSR) 

ABSTRACT s In the present paper ‘the author investigates the radiative 
corrections to the Dirac equation in 6 Coulomb field for distances 
r«t/nc. For an eleotron moving in an external field the radiation 
correction is composed of two totally different effects: Polarization 


mentioned effect increases Anteraction, 


penetrates 


fluctuations, 
*he electron which 
the external field, thus deo 
especially the latter, 
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are theoretically investigated. 


by the external field, and 
The first- 


applicability of the perturbation theory the potential of vacuum 
polarization may be set up according to Schwinger. The photon 


lead toa 


attenuates the goupling between the electron and 


These effects, 
For the 
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purpose of investigating the deviations from the Coulomb law in the 
case of small r the Schwinger equation describing the motion of an 
ele ctron in an external field is used as a basis. Calculations are 


oarried out in the first order in o/h c, and in the second in ze“/fn. 
The resulting varietion in the. Coulomb singularity of the wave 
funotions is found to be small and difficult to separate from the 
effect occurring as a result of the finite nuclear dimensions. 

There are 9 references, 2 of which are Soviet. 


January 14, 1959 
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: AUTHOR : Vaks, V. G. 
TITLE: On Schemes With Indeterminate Metric 


PERIODICAL; Zhurnal eksperimental'noy 1 taoreticheskoy fiziki, 1959, 
Yol 37, Nr 2(8)y pp 467-469 (USSR) 


ABSTRACT ; This artiole is concerned with problems of unitarity and of 
macrocausality in the Lee-model with an indeterminate metric. 
The coordinates of the “heavy N- and V-particles are assumed 
to be fixed. The Hamiltonian (not renormalized) takes the 
rs 


f 
k i 
SeEanty = ny Dy Py, 2, at og 809 oa Vi bn, te* a 


=> 
+ by, Yn tt e7t*Ry), where oy," by,’ i tx, dnote the 


operators of r and N-particle production and annihilation 
at the point 43 for the mass of the particle my 0 holds} 


g. is an imaginary quantity and 4f the interaction is point- 


seen asa 1%ke, the cutoff factor f, > 1. The constants my and g, should 
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be so as to ensure that the denominator of the kernel cf the 
Green's function of the V-particle 2 
gn(é ) ees = 4 
re) V Oo 2a. ee 
has a multiple zero at the point BE < He. The author investi- 
gated the problem of the coupled statesof a Q-particle in 
the field of the two particles Ne and y at an arbitrary 


distance [8 - #, |. The state vector takes the form 
a 
G « Cc. VO + o,|¥,¥_ > + 229g 8,0) By means of solving 


the Schroedinger-equation HD = E® a homogeneous system is ob- 
tained for the determination of car c in the bound states 


E < u. The dispersion curves 6(€) and g,,(t) are given 


in a diagram. The existence of the second center naturally 
leads to a splitting of the "degenerate" term E . The func- 
tion g,(€ ) has no real zeros, Bag (E)s however, has the real 


roots E, and Es Ey having a negative norm. This result of 


the Lee-model gives rise to the assumption that in the deuteron 
problem there occur apparently states with a negative norm 
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if the kernel of one nucleon has a multiple pole. According 

to N. N. Bogolyubov, B. V. Medvedev,and M. K. Polivanov (Ref 3) 
the state vector is a superposition of states with a negative 
and a positive norm. Every experiment, however, in which the 
difference of the physical quantities(as, for example, of 

the particle flux) 4s measured before and after the experiment, 
is not indicative of states with a negative norm, but the 
conservation of the total norm securea the unitarity of the 
S-matrix to be observed. The author shows that under these 
circumstances the condition of macrocausality no longer holds. 
This condition can be expressed by S(A + B) = S(B)S(A) for 
remote centres, where S(A), S(B) and S(A+B)are the S-matrices for the 
scatterers A, B, A+B. In the sequel the problem of the scat- 
tering of two O-particles on the remote particles Vor and yy 


is solved, in limitgtion to the zero-th approximation with 
respect to 1/[R, - Ri The problem is best solved graphical- 


ly, the solution being $(A+B) = 5(B)S(A) +R. Another way 

of constructing the unitary matrix is outlined. According to 

the results of this paper the steady S-matrix for complex 

roots of h(€ ) is unitary without trivial disturbances of 
Card 3/4 causality. The author expresses his gratitude to K. A. 
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Ter-Martirosyan and L. A. Maksimov for constant interest in 
his work and for helpful discussion. There are 1 figure 
and 4 references, 1 of which is Soviet. 
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AUTHOR: ake, V. Ge 
TITLE: Electrodynamics of a zero-mass apinor particle 


PERIODICAL: Zhurnal ekeperimental 'noy 4 teoreticheskoy fiziki, v. 40, 
no. 3, 1961, 792-800 


TEXT; In some formulas in electrodynamics the masa appears in such a 
manner that a limit to the case of vanishing mass can not be obtained. The 
problem posed in this paper is about the general significance of mass in 
electrodynamics: Is there a mass of “eleotromagnetio origin"? Which 
properties have possible "solutions" of the existing theories? Are these 
properties consistent in the aense that there exist particles corresponding 
to them? The formulas appearing in Lorentz's electrodynamica do not in- 
volve the particle mass} they contain the “inertial” energy of the particle 
and are also valid for the case m= 0. A semiclasaical estimate of the 


time dependence of & gives: E(t) = e(o)exp{-(e4/2n)1n (0) +} for E(o)t>1, 
where e, is the charge of the particle. The Dirac equation for a two com- 
card 1/3 
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5/056/61/040/003/012/031 
Electrodynamics of a+». B112/B214 
ponent zero mass particle (neutrino) has the forms a(p - e,A)u(x) - Oif 


the state function u can be obtained from Dirac's total field function y 
by the projection u(x) = 1/2(1 - a ¥6) « The electromagnetic mass 5m is 


proportional to the bare mass ™, 80 that 6m = 0 for a, = 0. The case of 


beta decay is considered next, and it is concluded that from the point of 
view of quantum mechanics a zero mass particle is unstable to the same 
degree as the electron. To a stable particle corresponds a pole of Green's 
function G(p) at the point Po” & . The renormalizing function for the 


transverse part, of Greents function of the photon has the forms 


e 2 
-1 
a, (k") «(1- za in 9) . According to N. N.» Bogolyubov, A. A. Logumov, 
k 


° 
and D. V. Shirkov, the mass appears in the electrical part of this ex- 
pression. In the case of vacuum polarization, qd, represents the first 


term of an expansion in terms of the external field. According to 4 rough 
empirical estimate it is found that 0, £1078. A. I. Larkin is thanked 
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for his help in the works A. B. Migdal, V. M. Galitskiy, I.Ya.Pomeranchuk, 
and B. M. Pontekorvo are thanked for their interest. L. D. Landau and 

Ye. M. Lifghits are mentioned. There are 20 references: 16 Soviet-bloc and 
4 non-Soviet-bloc. 
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AUTHOR : Vaks, V. G. 


—_———oo 


TITLE: - The asymptotic form of the vertex part in electrodynamics 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fizizi, v. 40, 
no. 5, 1961, 1366-1368 


TEXT: The applies the method and notation of ¥. V. Sydekov (Ref. 7: 
ZhETF, 30, 87, 1956) end derives an expression for S “3 
a 


: {fe a |= 


v Lppi~inu 


1 ‘i 
ae \ & (7? — Inu)", (3) 


where @ (x)=0 for x <0, and 9 (x)=1 for x) 0, and also one for ea 
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Go du f d "ae ea a: 
a Ce | “1 _ 
Joa \ v (Br In uv) See ” 
In view of the "infrared" smallness of the momentum of the essential quanta 


and on account of Ea. 


red 
(5) one obtains 


ao fig) oe eons 
= (gt = In in Qt — ny — (G4 —Ingin (er — ny]. 6) 
a. 


where z = ~1 2 Hn” , x= =~ 2 In? , and y = -q 2 Ane . For e“Inzae obtains the 
result of Sudakov. In order to compute the low-order corrections to 


l 


o? it is necessary to make use of the renormalization-invariant 
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Z | 
expression — d(k°) = fs - bin—$- ) from which £q. (6) 13 derived 
mM 


as usual (Ker, 3: N. I. Sogolyubov, D. Yo Shickov, Veedeniya vo wooriyu 
kvantovannykh poley, Gostekhizdat, 1957, 9 44). In thig manner, it 18 
likewise possible to calculate the logurithmic terms of the riers of 
e“1n (17/p?) and e“In(1"/9"): D. Ve Shirkov is thanked for e discussion, 
Vo. Z Blank and A. A. Abrikosov ure mentioned. 


SUBMITTED : Novenber 22, 1960 (initially) und February 8, 196! 
(after revision) 
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AUTHORS : Vaks, V- Gey Galitskiy, V. M., Lariin, A. I. 
oe 
TITLE: Collective excitations in a superconductor 


PERIODICAL: Zhurnal cksperimental 'noy 4 teoreticheskoy fiziki, v- 415 
no. 5(11), 1961, 1655 - 1668 


TEXT s «wuantum-field theory methods are applied to determine the spectrua 

of collective excitations in a superconductor. The collective excitations . 

are investigated by means of the Green functions for zero temperatures. mA 
The excitations are treated as bound states of quasiparticles so that 
their spectrum can be determined from the pole of the two-particle Green 
function. The calculation of this function is based on the formal similar- 
ity of th: problem to a one-dimensional relativistic one; The gap width 
plays the role of the mass and the, proximity of the particle energy to 
that on the Fermi surface - that of the spatial momentum. For long-wave 
excitations the limiting frequencies and the dispersion of the oscilla- 
tions are determined for any momentum 1. First the relativistic formalism 
is developed for the theory of superconductivity using P. L. Gor'tkov's 
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three types of Green functions (ZhETF, 345 735, 1958). The real ohase 
2 
; d 
constant A is given py A= 24) D(p-p') A ai p's 4 =a -ig —t; 
2 a2 fo) 2 A 
p' +h pth 


> > > : 
oo 8 p(avt)an'/4n, D(p-p') = p(2e'), ® = B/p, B= Bi/p's Dis 2.8 
phonon Green function. The Bethe-Salpeter equation for the two-particle 
Green functions whose poles determine the excitation spectrum is weitten 
in weak coupling approximation. 


Kom F[(olo* Fy) cvele— Ba 
+(co(—0+ 4)n),(u0(-2—3),] 


x {dto" 1D (P—P') Kee", #) — 5D (8) tea SP PK P's AI (25) 
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is found «hich can be solved only for certain relations betyecn the 
energies Ko = gyand the momentum k of the excitution determining the 


ypectrum uy (k)}. First the case k = 0 is treated. Here the gencral 
formulas 


Kin = Bit, [2+ Bum bm + 3 Frum em + ie (OaP tim rn | — 


— 2nopD ) oF ax frooKen, 


Kin = de, [# FtymKm — ( = ue Kim + (2 aa Kim | + 


thm 


+ 2nopD (k) ( +B) Ke 


Kim = %a,[~ ar (9af)iymKism — (4 at a Na (3 qf is 


My q 


“+ 28,,0pD (k) q, (450 00 K3,. 


: a 2, (L—f + BY) ttm Kim: 
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with Q,=knv, q,=io, g? = - 32 pt 2/442, F (8) — _arcsing 
BVi— Bp ° 
2 bess, ae — a : —— (31) 


change into 


Bo gar im IK He _ Flee—-26D (e, 0)) Ki, =0, (aon 


Boa FKbo— (1 + Gof — 2fpD («, 0)) K2, = 


and for frequencies with 1 #0 (¢) into 


Kin = mail ++ 4A? Sin + 2,2 IK, _ - (33) 
Kin = @ 6, 75- FKin—8,/ Kin « 


4 _t 
For 64 (2°8,) <1 oe value of 4) apEage slice 2A and £(o/2d)sdn(1 ~0?/4p2)_ 2 
from which (0) = 4° (1-04) follows a, = 4g’ (g, -8,)° ms In the case of 

1 = 0 (sonic oscillations ) 
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mA 4A? ko 
2uk In 4A*— (In a” 1) =0, (40) 
20 —w = A exp (—20 nw), (41) 
is found for neutral particles. (30) changes into 
_ Keo = (1+ BoB Noo Kis + 5% foo (Bo — 2pD (8))K%, (42) 
i La 
Koo = Bo5g fooKén + (2pD (&) — g.)(f — eee) Kh. 


which holds for an electron gas. For charged particles the dispersion of 
plasma oscillations is only weakly affected by Superconductivity. For 
excitations with small k (1 4 0, kv €«, A) the system (30) can be solved as 


a system of independent equations. Since wWrv2h, 


5 ee ee ee ee 5 3 
Kin = 8, (L + £5), Ky, + "8a? a iokim? Kin = 48,f) 5,575 SiFymkig (45) 
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lm 
is found and ae (k) = AAS (1-« ) + ; Key 204 + 220" 10820, in)’, where C are 


Clebsch-Gordan coefficients. ae fae ly ox (k) ™ w (0) + Kee ai) 
holds. Hor large k, instead of (30), 


Kh, = gl-+ hua) Kio+ thu, Klo= igsfucKto—fuoKie, (49) 


is valid. The edge of the spectrum is defined by w(K x) = 20 and 


Kiax 7 2e Av. Hee Ws pot deees BS ee 2 
(44? — 0?) In We wi — F (max — #) = 0. (52) 


holds, from which it may be seen that W = 2A is a tangent to the curve 
w(k). For every m # O there will be one excitation branch which is not 
conetiaved even for large ke Eqs (30) can be substituted by 


SerPinl (Kim + iKim), 


Kin= gel. Kin-+- 2 Pin Onyns ; 


oes Kin = 6 4 Pig (0) Ina ee rig BePe (0) (Kin + K}m)- (53), 
Car 
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and 
fee in 330" (0) (56) 
ko vies m , 
4A? — o? = min (#203, 4A%}- ale 8 a;Pin i 2 (57) 


hola. For m= 0 and a Berga | 


Kio = aL Ket BP (0) In Wea 


5 | BaP al OUR ik 2ipD (#) Keo. 
(59) 


Bie P 10 0) (Kio + IKE}—2iP De) Kal 


3 _ 2h 
Ki, = = P10(0) nae ap 
Tata we ear 2). All branches 


In ‘this case no solution exists with an w ‘n 
= 0 and l f Q for small k near 2A terminate at 
ts hold for an isotropic model of a metal. The authors 


Pp. Gor'kov for discussions. 
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There are 2 figures and 19 references: 11 Soviet and 8 non-Soviet. The 
four most recent references to English-language publications read as 


. follows: A. Bardasis, J. R. Schrieffer. Phys. Rev., 121, 1050, 1961; iw, 
; P. Anderson. Phys. Rev., 112, 1900, 1959; P. Anderson, P. Morel. Phys. 3 


! Rev. Lett., 5, 136, 1960; J. Bardeen et al. Phys. Rev. 108, 1175, 1957. 
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AUTHORS; Vaks, V+ G., Galitskiy, Y- ue, Larkin, A- I. 
TITTLE: Collective excitations of particles mith non-zero angular 


momentum pairing 


et 


PERICDICAL: Zhurnal exsperimental'noy 4 teoreticheskoy fiziki, v. 42, 
no. 5, 1962, 1319-1325 


poxt:; In this contribution to the theory of superconductivity, systems are 
axamined in which the attraction in a state with lp # 0 is dominant, as in 
the case of He? where the attraction in the D state is dominant (L. P- 
Piteyevskiy, ZnETF, 37, 1794) 1959). As well as those from single 
particles, collective excitations in such systems are examined. The shape 
of the excitation ssectrun is important for explaining of superfluidity 
properties as well ag for stability investigations. The eguation for the 
gap A in the energy’ spectrun admits of general solutions only in the case 
of zero angular momentua pairing (two solutions: A = 0, and A ?# 0). 
VWnere non-zero moments are paired, special solutions muat be sought. 
Collective excitations are examined here by & relativity technique 48 


n 4 
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developed in a preparatory work (Vaku ot al. ZhETP, 41, 1655, 1961). The ; 
system, which is assumed to be composed of fermions, coexists with sonic ve 
excitation and other excitations causing no gap in the energy spectrua. ; 

The scope is restricted to a graph of the first order 


Ane Sie 4, + i Asis: (A; =» ReA, A, = ImA). ‘The fermion Green funo- 
tion G(p) = at +>) Meshes 


= 1  —ipthi—idits (8). 
ipvAitidats PAP 
for A 
1,2 _ Av.(0) dy’ 
dna oD (an) sors, “ie EP (9) 
is found and since A(z) = (A) is 
te ; At ») dav’ 
A (n) = e\D (an) Inox A(n’) =, (10) 5 


the energy width of the interaction range (10) can be inserted into a 
systen of algebraic equations 
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= Bd Limb ™ 5 (13) 
Lin. ve an ig Yo (n). (14). 


The pou denen tes with 1 # 1, supply only a small correction having the order Pa 
of magnitude a Al, (gy. - &J- -1 go 3 + the first approximation can be to- } 


o" 164 27,2\1/2 
talled only in teras ce mn, giving A «a A (1-1 fr; ) 7". Most 


hi eee of collective excitations can be made recognizable without 
A(a). For two-particle excitations the Bethe-Salpeter equation can be 
given the form 


Ta (n, &) = p\D (ni) Tap (n'k) Tg (n’, &) $2, 


| (20); 
Tle = z\@p SP % G(p’ —F) tateaG(p" +4) : 
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wherein Pos a es hen =P, = Pes ae Y5} @ and B stand for + or., . 
If energy and moment are zero (ej aka 0) the equation for the change of ; 
the self-energy part of > coincides with the solution above mentioned; i 
Pr “7 Sp (1 + 1,)%'(n). AS an example the case of the scalar pairing ig / 
examined when D(n 1) is independent of angle. Ais assumed to be real go 


that =! o Aiay,, (76 = and the given equation is valid when 


A Nn ras 
Poe -P. with gradient transformation ae Pe fay. we have 


r iad «= iad. the excitation spectrum with small k ig obtained from the 
condition under which the following equation can be solved 


; ° o 2 net 
Zhan ape ertre + arin — 8 rare fapheTs")em = 0 © (29) 
wherein Wis a linear function of kK. A sonic branch always exists, the 
hydrodynamic velocity of the sound waves being v/Y3. the velooity of 
Other excitationg depends on the direction of k and can be expressed in 
terms of A of the single particle excitation Spectrum. As.an example, 
the case examined by Anderson and Norel (Phya. Rev. 123, 1911, 1961) is 
‘/ 5D 


410019-4" 
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taken, in which A(n) « Anofoo(n). It can be shown that the solution with 
A~Y, is unstable. 


ASSOCIATION: Moskovskiy inzhenerno-fizicheskiy institut (Moscow 
Engineering Physics Institute) 


SUBMITTED: December 14, 1961 Vv 
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TITLE: K-meson- - hyperon resonances 


PERIODICAL: Zhurnal eksperimental 'noy 4 teoreticheskoy fiziki, ve 43, 
me no. 1(7)) 19625 466 - 174 ° 


TEXT : Experimental data on the cross sections of the reactions 


t+ p—2>b + K and mn” + p—yA+ K near the ¥ + K threshold are / 
phenomenologically analyzed. A level in the system 34+ K with T = 1/2 ie 
with a binding energy of about 30 Mev is assumed to exist. In the cross a 


section. of the reaction ™ + NA + Kj this level leads to a resonance 

below the “+ K threshold. Possible levels in the systems i + K, N+ Q» : 
N+ a, and N + Ke are discussed. To clarify the interaction between Sand 

K in states with qg = 1/2, the cross sections of the reaction ™ + N-vA + K 

must be studied in the energy range tT, «» 810 - 900 Mev, ana of the reac- 


tion nm +p—o + K, near the threshold. The analysis is conducted by 
methods of R- Dalitz and S. Tuan (Ann. Phy8-s 8, 100, 19593 10, 307, 1960; 
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AUTHOR: 


TITLE: . arges of the excited states in the Fermi-Yang | 
model . 


PERIODICAL: Zhurnal eksperimental 'noy 4 teoreticheskoy fiziki, v- 435 
6 noe 5(11), 1962, 1885-1896 , 


TEXT: The Fermi-Yang equation 


Map — a) p+ Mob + Maa —V (1 — apa) ¥ = EM. (1) 


for a rectangular potential well of radius.T, is solved for arbitrary 


angular momenta and parities Pp in the case where proton and antineutron 


are of equal mas&- The Dirac matrices @ and 8 act upon the spin 
pra P»e 


‘indices of the proton Pp and antineutron &- ‘is the interaction potential. 
fhe 16-component wave function Y is written a8 & two-rowed matrix of the 
four-component quantities 4,- These ), are transformed like a product of 
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the two-component spinors p and 


a. Lengthy calculations lead from Eq. O) 
7 “ p= nib s=0: Ry (Rito) = — Q, (&ro)- (12a) f 
P = ( tt s= ee + vV,)" (ER, (Rofo) + 2iVal = = Q; (uro)- (12) Ww 
and ps (yf, so Is Wok bt (E +) Ry (tare) + E(e— YeE) Qy (ard = 
= 2[22R; (k (karo) re (x: _ se) Q; (xr) |e (E + WV.) Ry (Baro) + ery 
+ E(x —“S5) Q (ere) — Wo (i + ae 
| : WVo)l_ __ : 
at poosene ey (14 2) Retard — = — Me (158) 
P = : {= ’ = ° : 
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with the ratios 
Ry (2) = Apna (2s Qy(2) = Kn, (VK 41 (2) (535 
= E(E/4 +Vo-+ M/(2V—E)), ki = (E/2 ++ Vo) (E/2 + Vy — 2M/E). 


of the Bessel functions for the eigenvalues E, i.e., for the mass p of the 
compound bosons. These equations are solved numerically under the 
assumption that the mass of the lowegt ap saat rae’ state is equal to the 
pion mass (u/2u = 0.0743). Here xu“ «= E°/4 and 2M = M+ M+ The 


- are coefficients in the joining conditions. The numerical solutions of 


(12) and (15) give the following results for the lowest states j = 0, 1,2 
(cf, table): (1) The masses of the vector, tensor, pseudovector, and 
pseudotensor. with spin s = 1 are less than the masses of the “pion” at 

roi = 1, rapidly approaching zero when r, decreases further. (2) The levels 


hie the pseudovector and pseudotensor with 3 = 1, and for the vector and 
tensor, are very close for every To) but the spacing between the levels 
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dF t> 
increases according to a power law with increasing r,- (3) The lowest 
ny i’ 


woerow 


mn mn 


Masses and charges of the... 


pseudovector is lighter than the vector for everyir,+ The residue at the 


pole of the scattering amplitude of a "proton" by an "“antineutron" is called 

the charge for the interaction “with a compound boson. This residue ensues 

from the analytical continuation:of the corresponding partial amplitude into Y 
the region E<2M. The spinor amplitudes are calculated on the basis of the ve 
phase theory for the scattering of spin-1/2-particles. These charges grow 
rapidly with increasing rs. At s = 0, and for a scalar, this growth is 


determined essentially ae the exponential ee exp(2ur, ). For s = 1 and 
3 7 0, »p increases with increasing To? and dk ¢/aE~Y thy decreases. Its 
high values at small ro give very saat? charges. ,The charges of the spin- 
zero bosons for all r, are much greater than the charges for s = 1. They 


increase with sob ee ae peiveipal quantum number. For given s the charge 
increases with increasing angular momentum j, 80 that the scalar has the 
highest charge. The properties of the excitation spectrum are not determined 
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by the relativistic kinematics. The results of the Fermi-Yang equation 
are not supported by the Bethe-Salpeter equation for instantaneous 
interaction. This discrepancy applies in particular to the singularities 
of the type V/E in the equations (12)-(15) for s = 1. There is 1 table. 


SUBMITTED: June 11, 1962 


| 
Table. Legend: (1) principal quantum number, (2) pseudoscalar, ye 
(3) pseudovector, (4) pseudotensor, (5) scalar, (6) vector, (7) tensor. 
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TITLE: The Ising model i eae with other than the closest neighbors ie ! ba 
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; 44,55 : 
SOURCE: Moscow. Institut atomnoy se: Doklady, IAE-863, 1965. Model' Izinga |. ; 


_ pri yzaimodeystvil 5 neblizhayshimi sosedyami, 1-19 


_ TOPIC TAGS: ferroelectric crystal, second order phase transition, correlation 
~~ function, free energy, spontaneous magnetization 


only two positions ‘and interacts only with ita closest neighbors. It was of interest to 
determine the extent to which the results are sensitive to the form of the model, 
particularly whether the gingularities in the macroscopic quantities and the form of ; 
the correlation function change when the interaction sh neighbors other than the | 


ABSTRACT: Thelsing model consists of a lattice of dipoles, each of which assumes | 


between lattice points with the same parity of rows end columns. The free energy and |. 
spontaneous magnetization were determined as functions of temperature. A form of the 
correlation function was obtained at large distances at the phase transition point and 


cad W200. cj pee ee ee ad 


—— 


SRT ETT 
oe ee ee 
eaten Ls eo NEE 


APPROVED F : 
OR RELEASE: 08/31/2001 CIA-RDP86-00513R001858410019-4" 


"APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001858410019-4 


PSSST TALEXES “UST IUREea ROSE wea are 7 peusai: AON ee EE? LODE ESAS a SEEN 
BE SEE IE SSPE SSOP EH RE AI ERE SEE ES BSS BERS SE Ve Sot EEE ESSA APE SU SES ae Meer pe Rita Re Sie ID asin aca Le Ee ashete =k eset: xan i 


L 1837-66 
ACCESSION NR: ATS022310 


. in its vicinity. It was found that the singularities in the macroscoptc quantities at the 
transition point remain the same as in the Ising model. The only difference of the 
model studied from the Ising model is that for a certain ratio of the constants, three 
successive phase transitions exist in the system as the temperature changes. 'The 
authors thank G.V. Ryazanov for communicating the results of hia atudy (G.V. 
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ABSTRACT: Second-order phase transitions! involving a change in _crystal symmetry 


ny we Ag 


[ 
2 | TITLE; Second-order phase transitions 
i 
f 
| 
j 
| 
! 
i 
, 
i 


in binary alloys and in a Bose gas are treated statistically. With certain 

assumptions concerning the relationship between the interaction constants, it is 

shown that a specific part of the thermodynamic quantities has the same form as in & 

| the Ising model or in its complex variante. All these models can be studied with: ‘7% 

-| relative ease by means of computers,: A series of results have already been ob-  [_... - 

tained for the standard three-dimensional Ising lattice, and these results can i 

be compared with the observed changes in macroscopic quantities near the transi- | 

tion. The phase transition in a Bose gas turns out to be equivalent to the 
transition in a lattice of flat dipoles. In conclusion, further computations i 
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Phase transitions of second order 


TITLE: 
SOURCE: Zhurnal eksperimental' noy 4 teoreticheskoy fiziki, v. 49, 
no. 3; 1965, 975-989 ee 
TOPIC TAGS: second order phase transition, binary alloy, erystal i 
symmetry ab 
Adele is devoted to a statistical study of second-ofder 
n binary alloys with changes of erystal symmetry} and 
nder certain assumption conc rning the Interaction con- 
s between th (parameters, it is shown 
jar parts of the_thermodynamic quantities are of the same 
ations, for which a number of 
results are known from compu In particular, the results 
known for the three -dimension ompared witn the be- 
havior of the Oe ca macroscopic quan transition point. 
The acc tracy of the calculations and the desirability of further computer 
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calculations for the purpose of checking the approximation nade and for ; 
comparison with experiments are discussed. Arguments are ‘presented to 
show that subsequent terms do not alter the already obtained results. A 
phase transition.in a Bose gaé 4s found to be equivalent to a transition 
in a lattice of plane dipoles. Authors are grateful to V. M. Galitskiy 


Oe reer renner 


for participating in the initial stages of the work, and to L. P. 


Pitayevskiy, V- Le Pokrovskly, and A. A. Vedenov for discussions. 
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TITLE: Ising model with interaction between nonnearest neighbors & 


SOURCE: Zhurnal eksperimental'noy 4 teoreticheskoy fiziki, v- kg, 
noe Hy 1965, 1180-1189 


TOPIC TAGS: correlation function, free energy, spontaneous 
magnetization 


ABSTRACT: To check on the sensitivity of the results of the standard 

Tsing model to the actual form of the model, especially with respect 

to the nature of singularities of the different macroscopic quantities - 

and the form of the correlation function, the authors consider a modi- 
fication of the Ising model in the form of a two-dimensional lattice in 
which, besides the usual interaction, there is an interaction between 
certain non-nearest neighbors, along diagonals between nodes with equal 
row-plus-column parities. The free energy and the spontaneous magne tiz 
ation are determined as functions of the temperature. The form of the _ 
correlation function at large distances is derived at and close to the |_ 
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phase-transition point. The singularities in the macroscopic quantit‘es 
are found to be the same as in the Ising model, nor 48 there any change 
4n the behavior of the correlation function near the transition point. 
Te only difference between the authorst model and the Ising lattice 
4s that for 4 certain ratio of the system constants there 4re three 
successlye pnas® transitions a8 the temperature is varied. Authors 
yooRyazanov and n/A>ovdovichenko for preliminary 4nfomnation 
about their curren work. Orig. art. has: 2 figures and 44 formulas. 
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| pITLE: On the self-consistent field method in the description of phase transitions 


SOURCE: Zhurnal eksperimental' noy 4 teoreticheskoy fiziki, V+ Dl, no 1, 1956, 361- 


TOPIC TAGS: phase transition, correlation function, thermodynamic function, crystal i 
symmetry, ferroelectric material, dipole interaction, superconductivity 


ABSTRACT: ‘The purpose of the investigation was to determine the region of applicabil-, 
ity of the Jandau phenomenological theory for phase transitions, §{nasmuch as this the-, 
ory disagrees with experiment in the direct vicinity of the phrase transition point. i 
Since the phenomenological theory is equivalent to the zeroth approximation of the : 
sel? consistent field method from the microscopic point of view, the autnors consider | 
the phase transitions in an Ising model and in erystals for a large interaction radius 
rr. Taen the method of constructing the successive approx 
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jt is shown that the results of the phen menological theory are valid ina wide range | 
of temperatures. The question of the phase transitions in one-dimensional sysvems js: 
considered. Tt is shown that as the temperature approaches the transition temperature, 
the parameter IG. snereases like rg-IT ~ To |7/2 for forces of finite yadius and 1ike | 


| rpein|? - To| for dipole-dipole 4nteraction in uniaxial ferroelectrics. The results 


show that when the interaction vyadius is large, TO >> 1, the self-consistent approxi-. | 
mation describes the phase transitions in crystals and in the Ising model correctly | 
everywhere except @ narrow region near the transition point. Tne phenomenological i 


- tneory is pest applicable to superconductors, where the role of the interaction radius: 


is played by the pair dimension. she authors thank A._P. Levan for a useful dis- 
cussion. Orig. ert. nas: OL formulas. 
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POPIC TAGS: second order phase transition, crystal Lattice vibration, pernitivity, 
excitation spectrum, ferroelectricity 


Reena The authors present & microscopic treatment of critical excitations in { 

| solids with temperature-dependent frequency, woich tends to zero on spproaching one ! 

i transition point. Tne theory developed makes it possible to explain the region a? 

| existence of the critical vibrations and tne physical meaning of tne phenomenolog-cal Fj 
parameters employed. Simple models, which are not related to any specific gu. Stance : 
put which include all the essential properties of the real crystals, are considered. | 
Tne interaction radius is assumed to be large enougn to permit the use of the sexf- _ 
consistent field method. Tnis method is then used to determine the spectrum of these | 
excitations and the dispersion of the dielectric permitivity in ferroelectric transi- 
tions. A diagram technique, which makes it possible to calculate furtner approxiza- = =— 
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